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Introduction
Transient loss of consciousness (TLOC) is a common condition that can be caused by many different disorders with varying clinical consequences ranging from fully benign to potentially lethal. This necessitates an accurate and efficient diagnostic work-up [1] .
The aims of the initial diagnostic workup of patients with TLOC are: -To identify the specific cause of the episode(s) of loss of consciousness in order to apply effective treatment based on the mechanism of the attack. Defining the mechanism is the prerequisite for explaining the episode to a worried patient and for finding a specific therapy to prevent recurrences; -To assess the prognostic risk, including death, severe adverse events and syncope recurrence if no specific cause can be obtained. The 2009 Guidelines on Syncope of the European Society of Cardiology (ESC) recommend that the initial work-up of suspected syncope consists of history taking, a physical examination and electrocardiogram (ECG) [1] . However, details of history taking are not given in these guidelines.
In a recent viewpoint [2] , we discussed the concept of expert history taking as a diagnostic test in patients with unexplained syncope. We articulated the skills required in a syncope specialist with the aim to guide development and training of those interested in this field.
The focus of the present review is on specific aspects of medical history taking that are important in the evaluation of patients with TLOC. We will pay special attention to history taking in cardiology practice.
We will address: -The diagnostic yield of history taking in patients with suspected syncope; -Medical history taking and the assessment of risk for a cardiac cause of syncope; -Methodological aspects of medical history taking in patients with suspected syncope; -Emergency Department (ED) vs. clinic/office evaluation.
The diagnostic yield of history taking in patients with suspected syncope
The data from the medical history of patients with TLOC can be obtained in different ways. The following classification can be made.
I. Obtaining the historical information by questionnaires
Obtaining information by questionnaires is not as simple as it seems. There is a substantial difference between questionnaires filled in by the patient alone and questionnaires filled in by the patient with the help of a nurse/nurse practitioner. Also, the wording and framing of the questions has a large influence on the answers given [3] . Questionnaires are useful for orientation of the patient to the interview with the physician. Questionnaires also have value as a checklist for a physician to make sure nothing important has been missed. That is the way an airline pilot works before taking off and even for an expert this has value. An important disadvantage of questionnaires is that by separating the story of the patient into different questions, the overall picture of the episodes might be lost.
II. Information obtained by non-expert attending physicians taking a medical history
Attending physicians can use a set of questions according to ESC Guidelines [1, 4] . Key elements can be inserted into a decision rule for diagnosing and probably more importantly for risk stratification in emergency settings [5] . Both the knowledge on syncope and the general ability of attending physicians in taking a history probably varies widely and could have a large influence on the diagnostic value.
III. History taking by a TLOC expert
In order to make the correct diagnosis and institute effective management, complex syncope patients may need the developed judgment skills of an experienced syncope doctor, yet just experience is not enough to become an expert [6] . An experienced syncope doctor becomes an expert by continuous learning through clinical practice, by reflection and self-criticism, by reading to maintain a deep knowledge in their specialty and by listening to other experts (deliberate practice) [6] .
We define a TLOC expert as a clinician: [7] .
The great range in diagnostic yield of the medical history in patients with TLOC in these studies can be explained by application of different diagnostic criteria for vasovagal syncope. Using very stringent criteria to diagnose this common condition, i.e. reserving this diagnosis for episodes elicited by a clear-cut precipitating emotional event such as fear, severe pain, minor injury or instrumentation, and evident prodromal symptoms and signs results in a lower diagnostic yield of the medical history, but presumably zero false positive diagnoses. For instance, in an often cited study by Alboni et al. [8] , with very stringent diagnostic criteria for reflex syncope, the yield of the medical history was only 14% for typical vasovagal and 12% for situational syncope. Fifty percent of the patients were diagnosed with tilt-induced (atypical) vasovagal syncope [8] . Acknowledging the fact that not only emotion but many stresses and conditions that affect (orthostatic) blood pressure regulation can be involved in (vasovagal) reflex syncope [9, 10] , the diagnostic yield of the medical history will be considerably higher (38-64%), not affecting the diagnostic accuracy greatly [4, 7] . Importantly, in the study by Alboni et al. [8] , triggers in the patients with typical vasovagal syncope, such as high ambient temperature, confined spaces or crowding, fatigue and the postprandial period occurred equally frequent (superimposable percentages) in patients with tilt-induced/atypical syncope. In another study, in consecutive tilt positive patients with unexplained syncope using stringent diagnostic criteria from the history similar triggers were identified with the use of a questionnaire filled in after the tilt table test. Only 11% of the patients were unable to identify any specific precipitants for their attacks [11] . The triggers in the studies by Alboni et al. [8] and Graham et al. [11] are remarkably similar to those reported by medical students. Syncope units have begun to be organized in the last 10 years. The diagnostic yield of patients presenting to these units is high (85-95%) [13] [14] [15] [16] [17] [18] [19] [20] [21] . Table 1 shows rates of diagnoses for various syncope units. With a value around 50% reflex syncope is by far the most common diagnosis. The rates of other causes of TLOC and of syncope vary considerably, probably largely explained by the setting (inpatient vs. outpatient, referral from ED vs. secondary or tertiary settings) and differences in diagnostic criteria. In the study with the highest diagnostic yield (98%), a category likely vasovagal (non-classical after exclusion of other causes and absence of heart disease) (11%) and a category single/rare syncope; no heart disease (6%) was used [15] .
In the standardized care syncope evaluation studies by Brignole et al. [15, 16] , the diagnostic pathway is guided by trained/experienced clinicians not seeing the patients themselves. This is an interesting approach, but very different from expert history taking in complex patients with unexplained syncope. The diagnostic yield of expert history taking in complex patients needs to be quantified in future studies.
Medical history taking and the assessment of risk of cardiac cause of syncope
Risk stratification is a very important aspect of the evaluation of a patient with syncope. A crucial task for a clinician seeing a patient with suspected syncope is identifying whether a cardiac cause could be present. Criteria from the medical history to identify cardiac syncope have been published [7, 22] and reviewed [5] .
The presentation of syncope in the population is bimodal with peak in teenagers and young subjects and a second peak in old age [1] . Age dependent diagnostic scores for identifying cardiac causes are not available, whereas there are major differences in these two age groups, which a cardiologist has to address. 1. Younger subjects:
-Reflex syncope is extremely common in young subjects with a prevalence of about 30% [1, 12] . Even in younger patients with, for instance, a long QT or Brugada ECG pattern and syncope because of the very high prevalence of reflex syncope this diagnosis needs to be considered [23] [24] [25] . -In young subjects with unexplained syncope and no history of cardiac disease, family history of sudden death, supine syncope or syncope during sleep or exercise, unusual triggers, and a normal ECG and echocardiogram, the chance of cardiac syncope is very low. Sudden cardiac death rates in subjects < 35 years amount to 1-3/100,000 [26] . 2. Older subjects: In contrast, cardiac causes of syncope in the older patient increase progressively with increasing age and, therefore, are an important consideration in every case [27] .
Methodological aspects
A significant challenge in studying history taking as a diagnostic test in patients with TLOC is that no independent reference standard to diagnose syncope is available [2] . Assessing the efficacy of the history as a diagnostic test, therefore, has aspects of circular reasoning. One accepted solution to this problem is to use long-term follow-up as a test of reliability of the diagnoses, relying on ancillary testing and/or additional information during follow-up on recurrences and health-status when possible with the use of an expert review committee [3, 4, 28, 29] . Recruiting patients evaluated by attending physicians from different clinical settings is important in studies assessing the diagnostic yield of history taking in patients with TLOC [3, 4] . However, in many studies assessing the diagnostic yield of history taking, one clinical setting has been assessed and experts have been used to diagnose the patients using questionnaires not examining the patients themselves [8, 15, 16] .
Finally, using medical history taking as a diagnostic test, the summation of all episodes of syncope should be considered and not just the last episode, as is done in some studies [8] . This is an important issue, since in a patient with "classical" vasovagal syncope and, for instance 4 episodes of syncope in our experience, 2 are likely to be classical, 1 is somewhat classic and 1 is atypical. That is typical for vasovagal syncope.
Only 1 study, including two of the authors of this paper (NvD and WW), has used this approach. It compared the difference in diagnostic yield of history taking by attending physicians and a TLOC expert using a dedicated long-term follow--up period of at least 2 years, all available tests results and a review committee as a standard of reference [3, 4] . In that study, 503 consecutive patients with TLOC referred to ED, cardiac first aid, neurology, cardiology, internal medicine outpatient departments of a university hospital were evaluated by attending physicians with a set of questions according to ESC Guidelines. If TLOC remained unexplained, the patients were referred for a full cardiologic evaluation. If the diagnosis still remained unexplained, patients were then referred to the syncope unit of the university hospital for evaluation by an expert (WW).
The yield of the initial evaluation by the attending physicians was high with 119/503 (24%) certain and 199/503 (39%) highly likely (> 80% certain) diagnoses. The diagnostic yield was higher (68%) in the younger (< 60 years) patient age group than in the older age group (54%). The diagnostic yield of the sum of certain and highly likely initial diagnoses ranged from 50% to 80% among the 5 participating departments. The overall diagnostic accuracy of the initial evaluation was also high at 91%. Dangerous diagnoses were not missed [4] .
Of the 185 patients without a diagnosis after the initial evaluation, 135 (73%) received a diagnosis during subsequent testing or follow-up. Thus in total, a diagnosis was obtained in 91% of the patients. Twenty-seven of 135 (20%) of the additional diagnoses were obtained by cardiac evaluation including placement of an implantable electrocardiographic loop recorder and/or long--term follow-up.
In 108/135 (80%) of the patients, the additional diagnosis was obtained by expert history taking and cardiovascular reflex testing (standing up, tilt table testing, carotid sinus massage). Expert history taking, focusing on physiological triggers and predisposing factors that can elicit reflex syncope, was the key in almost all of these 108 patients, while also 9 of the patients were diagnosed as having psychogenic pseudosyncope from the history. Thus in this study, expert history taking was a very powerful diagnostic test in patients with unexplained TLOC after the initial evaluation.
Identifying the situational triggers or predisposing factor is the key to diagnosing "this is very likely reflex syncope". Symptoms and signs are of great importance also, but frequently more difficult to establish from the examination and often even absent, especially in elderly subjects [8, 30] . Tables 2 and 3 provide a list of situational triggers and predisposing factors [10] .
If one accepts the concept that, when physical examination and ECG are normal, an accurate history suggesting reflex syncope is all that is needed to diagnose the condition, the role of tilt--table testing would then mainly serve to confirm the diagnosis and to explain to the patient the origin of her/his problem, to teach them both to appreciate premonitory symptoms and the method of physical counter maneuvers that can abort fainting. Using this concept, the problematic low sensitivity, and according to some authors, low specificity of tilt-table testing [7, 31] would not be so important. The diagnostic classification of large numbers of patients as "tilt induced/atypical" vasovagal syncope [8, 15, 16] would be transformed into a classification this is highly likely (80-100% probability) reflex syncope. Such a classification is useful to explain to the patient the origin of the fall in blood pressure.
A tilt- [32] .
Differences in approach between
ED and office settings TLOC risk evaluation in the emergency setting by attending physicians and diagnosing a difficult case of unexplained TLOC by an expert are different "business activities". In a futuristic view on innovation in health care delivery from 'Is there still a role for the Harvard Business School', Christensen et al. [33] define two general types of job-focused business activities: solution shops and value adding process business.
Solution shops are institutions built to diagnose and solve unstructured problems. They deliver through experts who draw upon their intuition and problem solving skill to diagnose the cause of complicated problems and then recommend solutions. Consulting agencies, research and development agencies and law practices are examples of solution shops. The solution shop is a fee for service/consultation activity. Expert evaluation/management of TLOC puzzles in an outpatient office is a typical solution shop activity. Here we communicate as experts in narratives, playing Sherlock Holmes, building a history and making much use of pathophysiology. Evidence Based Medicine likelihood ratios are not so important, although they might be unconsciously applied. The psychosocial setting is taken into account. This is old-fashioned medicine in practice, where experience, intuition and pattern recognition count highly just as for a seasoned car mechanic. We must consider the possibility that, in the future, computer systems could facilitate aspects of the expert process but probably never be the sole means to our end.
Value adding business activities transform inputs of resources -people, material, energy, information into outputs of higher order. Retailing, restaurants and automobile manufacturing are examples. Value-adding processes tend to do their work in a repetitive way. They are not nearly as dependent on instincts of people as is the case with solution shop business. The Toyota production system is the classical example of a value adding business or "focused factory". The focused factory is competitive in an economic world where costs of products are calculated. Examples of focused factories in the medical field in the future could be a pacemaker implantation or ablation factory. TLOC risk classification business can be viewed as a health oriented focused factory/Toyota assembly line with the emergency as a conveyor belt checking patients as cases remaining unseen by doctors. The use of decision rules dealing with risk stratification fits with a group average Evidence Based Medicine approach of checking "products: in a Toyota assembly line. The end products of the assembly line are 'you have'/'you do not have' (by far the majority) a dangerous type of TLOC.
Conclusions
The medical history in a patient with TLOC can be seen as a diagnostic test with very different test characteristics depending on how and by whom the information from the patient is obtained and analyzed [3, 7] . Guidelines, diagnostic scores and risk rules provide a reasonable and practical approach to care of patients with TLOC by non-experts in general and especially in emergency settings. The differences in the diagnostic yield of history taking by an experienced syncope specialist vs. non-experts using diagnostic scores and the additional value of expert history taking in complex cases need to be quantified in future studies. History taking plays a crucial role in the management of TLOC. Standards for training and experience are needed. Training of a younger generation in the essentials of expert history taking should have high priority.
